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ABSTRACT : PROBLEM TO BE SOLVED: To obtain an amorphous basic double hydroxide having 
positive charge on the solid surface and improved anion-exchanging potency and fine 
pore properties by coprecipitating a water-soluble aluminum salt and a specific water- 
soluble metal compound with an alkaline compound and subjecting the obtained 
coprecipitate to hydrothermal reaction under specific condition. 

SOLUTION: The objective synthetic amorphous basic double hydroxide of the formula 
(MaX + is Al 3 *, Fe 3 *, Zr 4 * or 

Ti 4+ : X is valence of metal ion; 0.2<1<2.0; 16<b<28; A n " is an 
inorganic anion selected from S0 4 2 \ HPO4 2 ", CO3 2 ", 
HPO3 2 -, SO3 2 -, Si0 3 2 -, H 2 P0 4 - or 

OH" or an organic anion such as acetic acid and oxalic acid anion; 
0.4<cs3.0: (m) is 1-8) is produced by coprecipitating a water-soluble aluminum salt and 
at least one kind of compound selected from water-soluble iron salt, zirconium salt and 
titanium salt with an alkaline compound at pH 3.5-7 and 10-50°C, washing the obtained 
coprecipitate with water after or without filtration, suspending the washed solid in water 
and subjecting the hydrothermal reaction at pH 3.5-7 and 60-1 70°C for 0.5-24 hr. 
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[BOTH *l 

M a ' 4 A i^ J> (OH) ft (A n -X * mH»0 ( 1 > 
a+hfttAl", Fe ,( . Zr 4, 4a<fc»T !"<*:♦)» 

attO ,2<a<2 .0*SU 
bttl 6<!X2 8£^U. 

A"ttS<V, HPOi 1 ". CO,", HPO,-" SO 

siO,/\ H*POr, owemkr^t^MX 

OWR ^D>|*\ 7 7*8, 

a^B, 7t 5 fc*>B, ?>jH, -fV7*;lB. 
7»*B t ISI; SlSI, 

r i * > j: »j aa»ifc i ■ * i* 2 »xb*s u . 

Ctt0.4SC<3,0tSU 

mtiC 1 - 9 **Tt*b3 ft* JUW*l&li£*Bffc 

ft. 

[ISOT2 ] BE Ttt«aia^3 0-6 0 0 m'/g 
t***Kbftfll 1 BtteMBWtttf *Bffcft« 

[ Um 3 ] £M7L£fll ( N 4 ) ^ 0 . 4 - 

2 , 5 in l / * *c**BOT i la^Wg^Sfitg* 
Bfbtt. 

[BOT 4 ] TOtffLS < N , ) a* 3 . 0 - 

1 0.0 n mV&mm 1 moc#«lg«gfitg*K 

■sbco ,5-2 0 * m'c&£BOT 1 bmomh 
BBtttefcBfttt, 

[BOT 6 ] 5 ^/J^dcQTBttG) 

DM (Fe") . (Z r"> *$<»:»** 

*7**yffcSft-CElSpH3 .5-7, 1*10^ 

<mksh«>ki£p Hfc<ctfB&6 o*c- 1 7 ovc 

0 ,5BSM^2 4l*M**N^<S«**> 1 <&*UiHte 

ft. WKtot-klCBMUX. mUftBVEU&pHte&V 
m 6 0 *C- 1 7 0 WO - 5 BB- 2 4 BMftttBfc 
$tf *C &*606ttOT 1 KB0K < ! > 0*Ufe 

[ISOT7] A!'\ Fe'\ Zr"*>J:CXTi 4 'J: 
>®B^B?tbM< '/A l J * "CO ,0 2 5-0.25 X<k 

r 0 . a - 1 . 2 g»4>r * * «j i k^ia £ &fS p h 3 , 5 
-7 . 1 0 -5 0 vxmx*&btc£imm& 
6 0 ft c- 1 7 0 *cr- 0 . 5 mm - 2 4 aaa* jftsfc $ 
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[!§OT8 ] BOTlGtt4>3 ( 1 > C!>A-*SO, 
^©SO.'-OlWHPO, 1 -, CO, 1 *. HP 

o 4 -\ so/-. Sid 4 -, H.po,-, Oh-o>fm 

Tit>4Jj:Wa, "*a>B, 

B. 7^'UB. P^^B. 7S>e>». 7* JIB. 

?Ztom, rWstoW. y>=*B. sffiB, 
10 B. SftHWB. *y*JUt. 7*U*B*J-tf*0*> 
x** >Bfl«r«r i * > <*: iii^ft < £ i 1 S 

ob-/ * >xm?zctfrmuzm 1 bboju 
[ 0 0 0 1 ] 

dSMWiKKHPOi 1 -, CrO. 1 ". MnO. J \ B 

20 ggSSte^kKik^feJc^^-^iJg^tcfigr^o 
[ 0 0 0 2 ] 

[ 0 0 0 3 ] CMO* 0-0* a* ^ h Wfk^tto* 
r#<^fk^nrt^Mg-A i -co,*ffcd*« 

a> i*««:«n*cc^iia^tft- (BffittB. be 

30 T tk*Bia9 0 - ! 5 0 m ! /z . ffll&R 0 .4 -0 . 
8 m 1 /(?) . *feffttt«p H96LhOE)7^/7 'Jttr* 

[ 0 0 0 4 ] BMBOXBM^ AVtlHUMttiMB^ 

oc^^rii, *tt7-*>»ft«:ffliiice# - HSl/, 
C» C 5 -epBtSWHi'l:** 

jg*4a «»: cx«fl*tt<o«nfc«H^*«> %n t: * . 

40 [ 0 0 0 5 ] 

W + Aan?^ h [Chalcoaluaiiw] Sib^fe? [55 
ft^fffWiiSftBOCuA !,(OH)„SO, • 3H, 

50 [ o o o 6 ] *m<^^mw&%\t&*m<mm 
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mZ , 4 9 ffi ! / £HH3*fi7 >^CC®§^ 
(111 3. ^B5.> t X7~*>£te8&£W^a*4 
(114, # 

[ 0 0 0 7 ] *^fl^^fiWtaR4Stta*B<t««« 

< 1 ) 

M." # A ! ,, 3> (OH)r>(A n -) t - mH*0 ( 1 > 

35*M*M*A1 , \ Fe J \ Zr 1> ^'T! 4 ^*)I 
0to*4>< 44> Xt*M£H^ 
^U. al*G.2<a<2 .0*nO. bi*l6<b<2 10 
8**U A-ttSOi'", HP(V\ CO, 1 ", HP 
O, 1 ", S0, J \ SiOj 1 ", H,PO ( -» OH-^^g 
r^*>feJ:cW», w*B, -?coB> -*n> 
B. 7 n^^K. 7S>tf>K. 7*jIK. -fy 

B. $a$b. imj*^b. r^y^wfcJ:u r ^>^> 
x** >Kfl»«r ~ * > <fc o Biovrc i a* fc« 2 « 

VLktimU* Ctt0.4SC<3.0**U mi* 1-9 

20 

I o o o a ] *«sn<9MunuEttiv *at\tMnvcr<o 

fc£*pflBtt0ttk (Fe J '), ^3^-5 Ail <Z r 
°> . fe<fct>'?*>& (T i 4# > *>6*ttn**ft< £ 
4> i ws>ffc£*4*T^a 'jffc£*rcEifcp H3 .5- 

&&S5s<if & c 4 a < wiasaB^jgjs p h *» 4 uwko 6 

H 4a ct »&« 6 0 - 1 7 0 *Cr- 0 .5-24 ivHIAM 

st3i*4*ft^iBt&ti4. cams, tt^^n^M 

°> ©aitK+tfcM^/A T 'TO, 0 2 5-0 ,2 5T* 

u< tto .025 -o .12 5 xm»&n&. ftrtJS 

^A!' f , Fe'\ 2 r"feJ:t>T i°J:0atfnfe 

4>ft < i i m<o&m <<*i>tA\ s ' t&s&k%mc 
smtexv 4m£m<< *^<oizzUc*ibx o .8- 1 .2 

S«©r^* LMt£ta£5fcp H 3 ,5 - 7 . 1 40 

o - 5 o vx-mwriciM*. zct *c <c ->r ?Tft*>ti& 0 

^^OtM^(cHWatt^««0C» 1 0-5 0 *c 
MEStnCA D. » £ U < i*«2 0 -4 0 VXm 1 0 » 

2 B#B1 Sit 3 4 C 4 K J: 0 !fcBi <S 
[ 0 0 0 9 ] KKAMUKftt*. KJSpH3 .5 — 7, S 
«« 6 0 - I 7 0 tti$b< \tm 0 - i 5 o •ecu 
0 .5-24 HftlfflSIt 3 i* 4 C 4 K J: * *tt * tt4 0 C 
«Md4Ut^6 0tIJ:»)»,*43S ( 1 > T^SftfcllJft 
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<^-W h ) 3M3feJlW*te»» * L < ft 
<tf»3-l 2BHBT'*4, 

[ 0 0 ! 0 1 *^<0MJlWttt1S*Bf MfctMS'T 
4*8£, £tt5lt> *JJSRl£i bccKlfcp Hi*3 .5 - 
7-C***n**s, RfcpH#3 .5 J: 4** 

p h^7 j: o^^c^m^k^a^--?^ v toxctrtmt 

TA>$~0 J*<D&m&fi£f&L<X< 4© 1/ < ft 
is 

[0 0 ! I ] Fe'\ Zt'\ T i -# 4aJrJ>'A 1 3> <D§ 
j»^*>^ttflE»«>rttO'Ctt. *fk»^». ^R 
3irz&, «Bff=tt. *fkflL^ % iBttSBW=tt9«[> 

^3i»jAfka*i;*fk^», 

(k^ » bk^ ^ ^ >fk£$ ; atkr^ ^ ^ 

o a. sst^s^oa. S8r,'^if^, 7^$ > 

[00 12] 3 J: »4«©AHI^ 
WCffl^ ?E>n^ 7 il/ ^7 'J it 6«scr>fli U r (fcfcBM t+ Y 
U^A, *Bit*U^A. 7>^e^7*, T>^7^' 

[0 0 1 3 ] *%mv>$0<'-Z7^*>kLXl*mT 

•tHPO, 1 ", CO/' . HPO, 1 ", CrO/'. SO 
SiO, : \ MnO, 4 . H,PO,\ UOrh&z? 

B. a,M^K. rs>e>K\ -b 

^COg s 7»A« 1 ^V7*JlB. *U7**K % 'J 

>af», M. »x>». *"J^B t r 

> «J ^B to J: -tf >^ ^* >B^ cfc »J ^i*n?<: 1 a 

[0 0 14] ■*4B»4T6j|MR7-*>toJ:tfWl» 
[0 0 1 5] ?MWt?Z>$0* l -WlV>7 

[oo 1 6] tie ^r. *»w^#aBisa»«*Kfk* 

liSAlSfTJtC^C < ! ) <D7^*> (A-> , tfSO,'" 

i?**(k*(ii«:«Bti/, ^rsfcso. 1 -© 1**1113 
««7^*>fej:t>'w»7i*>^ai*n&*ft< <t 
^ltf^r^^-csftT^citc^otrMa-r^ci 
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loo i7] mtm&itm&f? *>?~*>o>m$tc\t 

T>1±> >J^*Kfl^Wi:©*«iftKSd352 0-8 0 
ICC* < 1 ) ©A""^SO.*-CA*#4W»«t** 

ccj:orfTftt>ti6 0 eftKJ6tcffl^n*7-*>iS 
iftttftO . 0 5 - 0 . 5 »J * t *©4Mfcr. Sfef 

[ 0 0 18] *^<J[>^gaS<ilS*e(k*k*BE T 
#3,0-1 0 .0nm«IOrfe0. Sfc^ 

{ [y-?~mft$m&K£*fflm&) #o .5 
-2 0nmt*->r, tmti 

Bd4Sfe*w »*lfl±or. *fc-f>>5>* 
mt&\t i/rtwffl*s«f*3n**>©r*& 0 

[ 0 0 19] 

Steffi/ <aWT4 0 

[ 0 0 2 0 ] ^Wfcia«8$tl^.«fc©*»S 

[* < i > rm**] «^s^»#T©«afl*ii«ftr2 

S09ll'fc2K£*9S <m> £Org£Ofc. 

[ o 021] aasgii 

S5SW8o>**t^L(fc^3^»J A < Z r C ! 2 0 • 8 
H*0> 6,45gfeJ:J>'l .0 2*JU/"J * M4Mfc© 
W7^*-*A***1 3 0m ! £814 
Or±S*6 0 Om ! (CISI8JT& 0 1 'J * K'Ub' 

-a-icAnr** * M#i/ft#6«srF 

r*Kfk^y*t/f>i. <S«9 9.7«> 2 0.7g*» 
ttrf* 0 *m0MH*Ofc. ■MHE>pHlt8.9 6 
(2 7 ,8*C> r*->fc. X(C*B0 ,98 »J 3 h*«E>* 
- h * u-y»Htc»l/ 1 1 0 Vr 4 
fc. ^B?aopHii4 .3 6 (2 2.3'C) r*->fc. 3E 

91. *ftora»fe&m*. i y ? h^b'-*-taa4 
*>*5 0 0m 1 £3 .5 N-NaOH*g«! 9ml 
C**ftNaOH/A ltOj=0.5> *Ah, *« 

**-rtt»ua>^6iiia«)a»***iiAft»'C 1 5 » 
bum asio, **i/rr*h>jfcjB«. 7 5 

XX' 1 5«Slfe*L/fco feiftft©«a4*2 4 .5 * t* 
-?fc. ftttfettttttO 1 0 0-rf * s^-cwiofc. 
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[ 0 0 2 2] *-X«C5S-r o 
[0023] BE Tft£ffi6HI3 52m , /g 1 ±«ffL 
<N 4 ^©SS> 1 ,54m !/sr, ^I8M 

7.7nm. ^^tt^S < u-tMEI*H&SL£> 6 ,6 u 

m. 

[ 0 0 2 4] ft¥»#ric J: QMfc<t*ftli%0&fcQ 

[0025] Z r t .,iAl»(OH) Jl .„(SO,X.ii(C 
O,). • 5.8H,0 
10 gggg|2 

KWWMtMllli^ai^ < Z rC I »0 - 8 
H 2 0> 9,6 7gfeJ;o'l ,0 2*,'U/y? MMI*© 
«K7^$^.^A*jg?ftl 18m! £8M 

or±s«6 0 om i cciaair^o cti* 1 y ? nn* 

- * - cc Anr r*t < «*# i/ . && 

TCKKHR3 .5 N - N a OH*jS?ft 1 8 9m ! 
ttST* 0 ^3 0«i^?c o RMtopHlt8.0 8 
( 2 6 , TO rabofco *«c*«0 .9 8 y ? h*0>* 

- h ^ i>-7mmc.&u 1 2 0 - cr4BB*H!isit*H* 
20 tc. m&opnit* .31 (2 1 ,5*c) r-;fc->fco 

[ 0 0 2 6] j«S35fl, *JSfeUrf»6Wc»Mrt:7'fe h > 

jsWH, TswiSBjntenofc, mmo>^mt2 

6,6 ff-C*-?feo ttMftiitH^U 1 0 0 * *U*VU 

[ 0 027] &&ito<Dmi®ftmm$%'A<£*to 

[0028] BE TttJffiflHt3 2 0 oVg, ±mi 
9 ,8 n m. ^j^f* < o-lf-HlWBLS) 7 .8 u 
30 [ 0 0 2 9] {t^fcrGC* D*«>fefk^3?lt:X<Z)i*J »J 
[ 0 0 3 0 ] 

Zr..«A l,(OH)„., l (SOOi * 7 ,6H a O 
^BWI3 

KMMK04-tt«{k^3i^>»^ < Z r C 1*0 ■ 8 
H,0> 9,6 7 gfcJCH ,02*^/y 9 
W7A^'JA*jaH 18m! 

or ^e^6 0 om i icmmi>. cn^ 1 y ? h^b- 
-*-(cAAr** ^ **-r«< M»ott^afaT 

40 r*Blfk^y*l"9A (ffli9 9.8«) 19.4g*jfi 
*DT^o *j3 0Jfflfti*0fco ^®0C-pHl*5,9 2 
(30,1 *C> r^o/Co *«*B0 - 9 8 y ? h*©* 

- h ^ o-^ftBCC^o 1 2 0 X;r4BB*«iKKSlt 
fc, IHWfft<I>pHti4 .2 6 (2 1 ,9X> r*->fc, 

[003 1 ] an, Aftorami«ff« 0 

[0 03 2] 1 y* Ml tr-rt-(CM 00m 
!i3.5N-NaOH*^?ftl 7,lm! (*iWtNa 

OH/A ! a O. = 0 .5) «:AA. 

0«c«S6ma«>BWIl*tt4. 3 5 *Cr 1 5 ^felMii^^ 

so *. aaio, **or7*h>ftas»7 5x;ri 5«w 
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tmuco tt*Bw>««*2 4 trf-fc^fco 
i£U 1 OO^^tiSaUfc, 

[ 0 0 3 3] £tiHMHM4M^jtttf*%(C9r. 

[0034] BE TttAffiflM 5 57mVg, £*S?L 
&g < N a > 2 .4 9 in ! / g , ^fctfa*L& 

7 .o n at. ¥*5rtfi-fs < u--^-a»»as> 3 .2 jj 
111. 

[ 0 0 3 5 ] ft*&WCcfc Q^fcfl&aiiX®t*« 
T'&ofc© 

[0 03 6] Zr,.HAl,(OH),».F 1 (SO,),.,i(C 10 
<>,)• „ * 5.8H.O 
gfeg|4 

HEKflBt^»>S?ft (tt3 0«M) 2 4 GrfeJftH - 
0 2 "J ? h Jl>iMfc©BB7 Jl 5 ^ -J A*gtf ! 1 

8 m 1 *M4 * 0 t£S2 6 0 0 m 1 icmm 
?&. CMr \ 'J* M^tf-rt-K:Mvc**5*'*'^ 
1Sii < l/ft # kftftT-CABIk-? f * A < £S 

9 9,6^> 2 1 ,8 pt8M0?& o W3 0fl«IS#l/ 
fc. INKft4>pHI*5 .4 2 {28.4*0 t*->fc. -X 
CC«BG .9 8 y ? h*G>*- h * u-y«BK»i/ 1 20 
2 0 W4i»**NKl£3«fc. anMK9p Ht*4 .2 

5 < 1 6 ,8*C> t'&->fc 0 WH. **l/ , C!*6nfcH 

*S«>jRfiti2 5 .6 g"C*-?fc. 1/ 1 0 0 

-rf ? ^ iritis 0fc o 

[ o 037] ^^m^m^omm'Mc^o 

[0038] BET^Sg<l3 4 7m 4 /g, £$ffl?L 

7 ,3 n m. ^fcj&^S ( L*- 1f-HWttL*) 3 ,7 u 
in, 30 
[ o 0 3 9] fk*»*HcJ: D&»fcfk^i*%0&fcQ 

[ 0 0 4 0 ] 

T it^ s A l*(OH)u.»(SO.)i ■ 7 ,2H*0 

KSS^Pfr+MUfc^*^ 1 ^ (Z rC 1 ,0 ■ 8 
H 2 0> 9,6 7 gfcj:0'l .0 2*A>/y ? hJliilfc© 

l/C±S*6 0 Om ! Cht ! 'J * K'l't' 

-a-ccAJrc** ; +*-t*< Mttb«*6*iiT 40 

•C*BMfc-*y*t"5* <g£9 9.6%> 1 9.3g£i£ 

jjot *<> 253 oAHflt&i/fc. mop mts ,4 7 

(2 6 ,4*C> T'&ofco 3CCC*B0 .98 l ) v MWD* 
- h * u-T'ftRtcSPi/ 1 2 0 XJT?4Ma*»Sit3ii 
fc. fiaW*OpH«4,4 0 (18.7X) r^ofCo 

[004 1 ] tm **t,t:a***»*. 

[ 0 0 4 2] 1 'J ? Y )l tr l> >»* 
'J -5 A <Na a HPO« • 1 2H,0> 2 1 .5 e 
{fftnfcaBtt^Stl^SO.'-iaMOHPO. 1 - 
eta^} £Att£U*>*5 0 0 m 1 lefeRtZ. 50 
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* *1f-r«»TtCpiaCD@^«!j«:.fB^, 3 5 W i 5 

7 5 XJt* l 5ttaftiBUfc« «KttttOKStt2 5 . 

4 gtNfc-?fc. *g*Bslt»*l/ 1 0 0 > * S/atHl; 

fc. 

[ 0 0 4 3] £O0v0ibftiHMtti 3 34mV(f l ¥ 
fcl&^S { u-^H*flfcaS) 1*2 ,9 ju 
fc. 

[ 0 0 4 4 ] 2 icm^mcx 9 2tofcfbmt%4>& 
fcOt'£-?fc, 

[0 04 5] Z r».».A l,(OH)„..>(HPO,),. 
«(SO.)i -i.(CO J ) t .i-6,4HiO 

*lllrt5©*ttRlfi'C»6*ifca««t « >B**LL* 
h 'J * A t?«BT*^*> 0 «C * O ABf * U 4 A «: ten 0 

[ o 0 4 6] 1 9 -v \ jnr-*-fciHama«»oAB 

^V'JA (KiC rOJ 1 1.65e <^ttW50*(» 
SK^CfV 6nteBWH*© S 0 , 1 - £ Sfl<z> C r 0 , 1 ' K 

**-tUfflrFBWU**n*, 3 5 *C 1 5 9U9HI^ 

5 eSlfcS l^C «sWMD«aii 2 4 . 9 g -C* -7 fc, 

«j»tti*t»»u 1 0 0 * ? I'^x'tmistc* 

[ 0 0 4 7] i^JOtkafflSHli3 6 2 m V jr . ¥ 
{ u-lf-B*f»Sft> 1*4 ,2 v int* -7 

fc, 

[ 0 0 4 8] ft^fttfr^cfc D*«>fcib^St±-X©ife*3 

t*^fco 

[0 04 9] Z ffHAUtOHioiiCCrO,),. 
«(Sa) 0 .„ (CO,) o.oi • 6 .2hLO 

KW*ifl)*t^ft^3-') A ( Z r C 1 1 0 - 8 
H 2 0> 8.4 5gfeJ:0'l ,0 2*^/»J ^ hJUitt© 
»7i ^ A*J&» 1 3 0 m 1 * >**c«B 
Ot^fi*6 0 Om ! «CMW& 0 Ctfct i »J ? h^b' 

-o-KAn-c** ^ t?ar< *#oft3»6*aT 

t*Kfk^y*t"5A (SS9 9 .6^6) 2 0 .7 g«|R 
«}*T6<> HM4> P Htt 5 . 0 3 ( 2 9 . 2 # C) t* 

fc. mntmm>*xv?*.x3mmi a 
ST'Ct y ^*aw- h y •> a*^?s ( -y- y * jubw h y 

0A2 1.3GT (aJBtt+^SO^-iSSOCiH, (O 
H> COO"tdti^> «M^4->4c8 0 0mllCttMIU 
fc4>©] *3Wi-C*» ( 8 0 0 in ! ®AWvHW7 » 

rspbfco > b. *i* , c*j* 1 r-bh>jfcB»7 5 # ct- 

6NHteJll'fc. ft*ltt©<Rfilt2 7 .4 gt'*-?fc. 
««*3l«|»»l/ 1 0 0 -? t'SSia Ufco 
[ 0 0 5 0 ] ±OtM)ttA»Mti*2 8 6 in'/ tr , ¥ 
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felfe^S ( i-— !f-H*rfcSA) 1*4. 8 unit?*-? 
fc. 

[ 0 0 5 ! 3 S fc(b£9KK J: 0 *»fc(k*3»*»©i 
fc 9 

[0 05 2] Z ro^Al,(OH) Jt „,(C i H { (OH) 
COO), .»i(SOi) ft ,„*2.4H a O 

SSSH*»<D**t'ftfky^3^'5^ < Z r C ! ,0 - 8 
H,0> 9.6 7 gfcj:tf 1 ,0 2*iU/y ? h.'l^ft&D 
BB7%*-'jA*jg«i 18ml *B-f*>*fcjMB 
l/C£fi&6 0 Om ! CCB«?* 0 Ctl* 1 »J * h^b' 

jiT , C*Hfk?y*^'5A <££9 9 ,6^> 1 9 .3 (r 
«r^J«f^o «3 0^ffiJS»l/feo HHKOpHttS - 
3 5 (261C) tt-p fco iWCSaO , 9 8 'J ? h 

h ^ L — ^«B*C» U . 12 0 «C*C 4 «H*(9Sffi: 
iSttfco RB&4>PHIt4.3 1 <2 2.2*C) 
fc, |f&ftfcB»***?**t?BE«8l S 
STCr U7 »HW t- 'J *}±*ffi& [ Wlf u ? * ,'l> 

Bi 2* (BBtt^so. 1 -©! .sfiaatcfBSr* 

C t Hi(COO-)i) £3N-NaOH*ISift48m I £ 
3 0 0 m 1 tc ufe*><Z>] t^iTftf* 

{ 8 o o m i (ommmms »rast,fco j u. xc> 

t*8l*fT^. 7 Hz I* >8tBft7 5*Cd 5lvBlttlL/ 
fc, %iM$toV>$mt2 8 ,4 ff-CA-^fco l«*B9l* 1 0 

[ 0 0 5 3 ] 4^^tt*ffifSlll*4 9 5 in V sr , ¥ 

[ 0 0 5 4 ] $fcfb*9fffc: J: 0*»fcfk»sa»»«E>4 
fcO 

[0 05 5] Z r A l,(OH)i, CC«H,(COO)j] , . 
,t(SOc) 8 - 6,2 H,0 
ggjjg|9 

K3*W»^**^fk^3xOi ( Z r C 1 ,0 - 8 
H*0> 9 ,6 7 firfecfeO'l ,0 2*JU/y ? HMMK) 
m®7 AABtt 1 1 8 in ! ^B 4 * >*«C*JB 
<./C£fi*6 0 Om ! CCBtt?&« Chft 1 U * K'Ub' 
- * - tc An C $ *tf - < »** b ttifih. 
TC*Bfk^y*^*A <Sft9 9,6«> I9.3ff* 
ttUhrrt. &3 09B9ftl/fc. ffifltt®pHi*5.8 
6 < 29 ,2*C> t*-»&. a«e*«o .9 8 y 9 YbO> 
*-h*u-^BBcc*U. 12 0*CC4liB. *(»S 
IfcStffco !&BSfo>pH«4.2 7 (2 2.9 # C> t?*>-? 
fc, »&n&B«^£*y?*1?WEffl8I, S 
BT-C**«W" r »J [KBtifl&MB 1 

4,6 5 g (BfenteBB'fc+CSOi'-AaJWOCtHs 
COO-KISS) &3N-NaOH***4 0ml*H 
<f *>;kt?££8 0 0 m 1 lCL,tci><D) **»-C8K» 

(./. W'-cAfttw*, rtr^a 7 5W7IS 

BftttOfc* tt«WW>*a«2 9.5"«fC*->fc. *tt 
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Sk* i o 0 >* 9 ^» tWi t/fe« 
[ 0 0 5 6 ] £MM!>ttAffittfU*3 7 3 m V <f , ¥ 

< F-B«»&&> i*6 , 1 ju ml?*-? 

fc, 

[ 0 0 5 7]* fcffc£&KtCJ: 0 4»Wfc»«*;«!>& 

[0 05 8] Z r, .**A l,(OH)„ , ? i(C ft HsCOO) 
,.i.(SO,)».ii ■ 3 ,2H*0 
ggggj 1 0 

10 1,02 y * h *iMM>BBT^ * ~ 

1 3 6mi£fl?W *>*tc?g/!g^C£S£6 0 0 in 1 K 

bmt&. cft£ i y ? h*tf-*-£Ant:**** 
<ss9 9 .6%) zi.i z&gsmh. m ofm& 

WbtCo »BS^pH»6.3 3 <2 7 ,6 # C) X&i 
fe, ^tCSfiO ,9 8 'J ^ 1 )l(D*~ Y >b-^*BK 
»0 . 12 0 *C C 4 »B*«SES$ *&• IHSgCC' p H 
tt4 . ! 8 (2 3 ,7V) -CA-jfe. »6nfcB««*3! 

20 y«?A*B» [H»^U^*jlHi 2g (fl«S4HZ>S 
O^-Ol .2ffi^S<OC»Hi(COO-)i(Cffi^) i3N 
-NaOH*S»48ml«:«^*>* r^fl* 8 0 0 
mlKl/fcfc©] ftjMt-cftfrU vXc^'^Sfe^m*, 

h >isfeffft7 5 *ct:'3 amm*btCo fe«B©*ifi 

t*2 5 .7 gt?*-7fc. KSttMlltt 1 0 0 ? t'aXHii 
1 0 0 5 9 ] £fi£^tkftBfRdi£4 3 8 m V tf , ¥ 

< u-if-B*rfca*> i*& ,8 ^ fl>r--5b^ 

fc. 

30 [ 0 0 6 0 ] * fctk^^fffteJ: 0 *a>ftffc»(S»;M!>± 

[0 06 1 ] A 1 A l*(OH)i.,., (CcH.CCO 
0)J«.m(SOi)o „j - 2 .7H.O 

^gga 1 1 

MBflB^»Bift <«3 0*6£fi> 2 4crb<fcVi . 

0 2 y ^ h ^as^aar n s ^ o i i 

8 m 1 *>*tc£B 6 0 0 in 1 £»K 

40 9 9,6^) 2 1 ,8ff*&ftl?*. «3 0»H«»l/ 
fc» HWfS©pHi*4.4 5 (3 2.7*C) f'^^^o X 
cc*B0 .9 8 y ? hJUD*- h >u-^BB«c«U 

1 2 0 W4BB*fcBIE«1tfc 0 ®B?B^pH«4 . 
14 (!9,rC) X'hitc. nhfttc®ftty%:ZV? 
x-cBEIsMI. Kffiks BTtf h y «5 
A*»fft [KB9*U7**»l 2 ff (BSfrfiOSO, 
"COl ^^ae^CsH.CCOO-^CCtlS) i3N- 
N a O H*ttB4 8 m 1 4- >*^S^r 8 0 0 in 

50 Hs h 7 5 -CT'3 aB«£ttU^« ^^or-«S 
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it 2 6 . 7 g -?fc. IBJMM* 1 0 0 * * fa tUfl 
[ 0 0 6 2] 4sJ^ft*iBSfttt3 7 4 in V Gf , ¥ 
fc. 

[ 0 0 6 3]* fcft£9K£ £ 0 *»fcft*3tt**0i 

[0 06 4] Ti,.„Al,(OH! Jt ,, CC*H ,(C0 
0>J ,.jt(SO.)*. r i * 6H,0 

^api i 2 

KS-«<&Stfb»-& ( F eC ! j ■ 6 H 2 0, ±£9 7 
*6> 9 .7 & (r*$J:W 1 .0 2*)l/ 'J y h A>il&®ttB 
7* 5 ^ «5 ^*S?ft 1 0 3 5 y y ? h 

mbxeai 6 o o * v »j ? h Mewy*. 

1/4*6, ffi»TT>3 ,4NONaOH#l 8 0 * "J 'J 

v h i/ . » 3 o aisttt* i/fc. p h tt 

5.8 4 ( 2 8 ,2V) Xr$><>tCo &Bil>X&V&®8k % 

®ff^^^^^>7Ki?7 o o * y y * Mwawwc* 

ra*»»£si*fco mmm&o p h&3 , 9 4 < 2 0 . 
8*0 {*8ii/T*r'i*ilgT^ 0 <c*v£?S« 

1 y ? h^t-^-Ki^attJft'j^K— h y 

OA <Na H*PO< • H 2 0> 8 ,7 g (»6nfc*ftE 
*^Wtt^*>*5 0 0 ^ 'J y * h^*CttJBft. Sfeffift 

jr - * tait-c^at? 3 0 ^raa»r *• • i> 
•cr* i- 7 5*c*c2oismaai/^ mm 

Ote»*2 3 .8 trC&ofc 0 P2«i*l*t»»U 1 0 0> 
*f*TlKll/te. £fi^©ttAHSM»*3 3 1 mV 

[ 0 0 6 5]* fcfb*9tt<£ J: 0 *»fcfk*aCtt*©4 

[0066] F e, .«jA 1 6 (OH), j .« (H, PO^,,, 
(SO.)..!, ■ 4 ,5HjO 
1 

^ > » >:> x v b ffljS^ggg 

i/. #iwitc j: of§6nfe&.«*awsai±«g*Kfk«9 

I'THtt <PPCfl!tt> KIOTiOrBWBIttStJIfco 
*fc ft 6nfel2HQJ*K?: . *^-^>>s>x^hyy 
>*- <B JC-4 0 0 J ^tf 

£6nPl£?T-?fco H#ltKt»#, t^>f w> 

■J*-9W-Jr- <WEL-SUN-HC-BH/*# 
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ft©ae&«B&fiit < z e - 2 0 0 o/b**bisi 

[0 06 7] No- ! 

firtfij* {^7^>^>-^X-3 7B/hi'f7S} 
,'KPVA-1 17/**H» 4 0ft ***>fl*St 

Kiur, #w*^u>^ s> (x#*>p- 1 000 
10 /B*tt«K> 5«, ♦W»4l/t: i J>H0,2«« 

[0 06 8] No. 2 

No- ! <P£fi£^ y ^7, 1 0 , Cft6nfeKM«S»l 

nt^n-ensotfr-^cufcAtt. No. i£±<n 

[0 06 9] No- 3 

No. 1 (^fi£^ y * 1 1 0 0 iK»«: 1/ fefe^: . N 
0- l££<HWC(,fi:, 

[ 0 0 7 0 ] HM©BJI^tt*8C^'t:tt. N o . 
20 3 ®X&»* 1 0 0 £ l/TWT«E>*«:*l'fe. 
[ 0 0 7 !] 
[Si 3 
HI 





No. 1 


No. 2 


No. B 




79 


69 


100 



[ 0 0 7 2] Jila* J: 0 . mitt i 0 -C»6nfcB*K[> 
j^KJ: ^r?*f>*^fl^t»W»it6n, K^Rtt 

[ 0 0 7 3] 
[BiiM)a«aB»9] 

40 

[B3] SdtPIl, S*fiPH2, SW4 ( .*BfeW8, * 
ttWl9<0«tt«tta*Bfb«feJ:y f KW- 1 1 0 0 (# 
pa*^^ ^, Mgi.iA li <OH> i.COi 
- ■ 3,5H,OttfPft*I« m «SA) Oit^t4 
{^U7V^7^LF, C.,Hi,N»Na a O 

, s a > ©«#M«*>n-r < 3 0 *c. mm*m > • 

[04] jOOTa^^lUttti^tftOHPO, 1 -^ 
50 «M»**f < 3 0 T;. lB#fe1WI. KJSNa.HP 
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